During the same period, Mangiarini and colleagues The first histologic abnormalities, detectable at P25, (1996) generated mice using a 1.9 kb human genomic are cytoplasmic vacuoles. Loss of proximal dendritic fragment containing huntingtin (HD) 5Ј flanking searborization and dendritic spines becomes apparent at quences and exon 1 with an unstable expanded CAG 5 weeks when the mice begin to show mild difficulty on tract of ‫031ف‬ repeats. The R6/2 line (with 144 repeats) the rotating rod; by the time 82Q mice are overtly ataxic ubiquitously expresses the first 69 amino acids of hun-(12-15 weeks), the dendritic arborization is mostly lost, tingtin with the elongated CAG tract at lower-thanthe molecular layer is atrophied, and some heterotopic endogenous levels. Expecting to study CAG repeat instability in the mouse, the investigators were somewhat surprised to discover that this small fragment was
comprising some HD-like features. R6/2 mice are indisthe HPRT protein (only 48 kDa with the polyglutamine). The full protein context may mitigate the toxicity of an tinguishable from nontransgenic littermates at weaning, but at 9-11 weeks show handling-induced seizures, limb expanded tract, slowing symptom onset; it may also lead to gains of function through new protein-protein dyskinesia that progresses to reflexive clasping of the limbs to the body when suspended, tremor, and stereointeractions, thereby mediating selective toxicity. Nuclear Inclusions Revisited typic involuntary movements. As the disease worsens, the mice unaccountably lose body weight, develop uriThe finding that, in transgenic mice, huntingtin localizes to nuclear inclusions (Vonsattel and DiFiglia, 1998) rekinnary incontinence and unusual vocalizations, and die suddenly of unknown causes between 10 and 13 weeks.
dled To see whether any gene with an expanded CAG redisease. They generated transgenic mice that express expanded ataxin-1 (82 glutamines) with a mutated nupeat might cause pathology, Ordway and colleagues (1997) introduced a 146-unit repeat into the mouse hypoclear localization signal (NLS), causing ataxin-1 to remain diffusely distributed throughout the cytoplasm. Alxanthine phosphoribosyltransferase (Hprt) gene. These knockin mice, like the R6/2, acquire seizures, tremors, though these mice express ataxin-1 in Purkinje cells at levels comparable to those observed in the original and die prematurely; they also develop NIs, without neurodegeneration. In contrast to the R6/2 line, however, SCA1 (82Q) transgenic mice, they develop neither Purkinje cell pathology, motor dysfunction, nor aggregates. they gain weight. The expanded polyglutamine tract is clearly toxic independent of protein context, but it Nuclear localization of ataxin-1 is thus critical for pathogenesis and for aggregation. seems that context mediates the phenotypic differences and selective neuronal vulnerability of the polyglutamine But are pathogenesis and aggregation necessarily linked? Klement et al. (1998) characterized transgenic diseases.
Further support for this hypothesis comes from mice mice that express mutant ataxin-1 (77Q) lacking the selfassociation region, found to be essential for ataxin-1 generated by Reddy and colleagues (1998), who expressed full-length HD cDNA with 16, 48, or 89 CAG dimerization. These mice develop ataxia and Purkinje cell pathology similar to 82Q mice, but without apparent repeats at high (two to five times endogenous) levels under the control of a cytomegalovirus promoter. Mice nuclear ataxin-1 aggregation. Deletion of 122 amino acids could compromise the protein in various ways with 48 or 89 repeats develop progressive neurobehavioral abnormalities. At 8 weeks, they begin clasping; at (folding, turnover rate, interactions), but this truncated ataxin-1 retains its ability to interact with its known part-20 weeks, they are hyperactive; by 24 weeks, the mice develop urinary incontinence and decreased locomotor ner, LANP, and produces all the neurobehavioral and unique pathologic features observed in 82Q mice. It activity, which progresses to akinesia in 4 to 5 weeks. Once volitional movements cease, the mice do not rewields the same pathogenicity as full-length expanded ataxin-1, despite its inability to aggregate. Therefore, spond to sensory stimuli and die within a week. Striatal degeneration, including human HD-like apoptosis and although nuclear localization of ataxin-1 is necessary, nuclear aggregation of ataxin-1 is not required to initiate gliosis, becomes evident during the hypokinetic phase. 
